Differential expression of telomerase activity in hematopoietic progenitors from adult human bone marrow.
The loss of telomeric DNA may serve as a mitotic clock which signals cell senescence and exit from cell cycle. Telomerase, and enzyme which synthesizes telomeric repeats de novo, is required to maintain telomere lengths. In humans, significant telomerase activity has been found in cells with essentially unlimited replicative potential such as reproductive cells in ovaries and testes, immortal cell lines and cancer tissues, but not in most normal somatic cells or tissues. We have now examined telomerase expression in subpopulations of hematopoietic cells from adult human bone marrow using a sensitive polymerase chain reaction-based telomeric repeat amplification protocol. Telomerase activity was found at low levels in the highly enriched primitive hematopoietic cells (CD34+CD71loCD45RAlo) and was increased transiently when these cells were cultured in the presence of a mixture of cytokines. In contrast, the early progenitors (CD34+CD71+) expressed telomerase activity at a higher level which was subsequently downregulated in response to cytokines. Telomerase activity remained low in the more mature CD34-cells upon exposure to cytokines. Taken together, our results suggest that telomerase is expressed at a basal level in all hematopoietic cell populations examined, is induced in a primitive subset of hematopoietic progenitor cells and is downregulated upon further proliferation and differentiation of these cells. We have previously observed telomere shortening in cytokine-stimulated primitive hematopoietic cells. The low and transient activation of telomerase activity described here thus appears insufficient to maintain telomere lengths in cultured hematopoietic cells.